Relative developmental toxicity of glycol ether alkoxy acid metabolites in the embryonic stem cell test as compared with the in vivo potency of their parent compounds.
The embryonic stem cell test (EST) has been proposed as an in vitro assay that might reduce animal experimentation in regulatory developmental toxicology. So far, evaluation of the EST was not performed using compounds within distinct chemical classes. Evaluation within a distinct class of chemically related compounds can define the usefulness of the assay for the chemical class tested. The aim of the present study was to evaluate the relative sensitivity of the EST for a selected series of homologous compounds and to compare the data to the relative developmental toxicity of the compounds in vivo. To this end a series of proximate developmentally toxic glycol ether alkoxy acid metabolites was tested in the EST. All glycol ether alkoxy acid metabolites tested showed a concentration-dependent inhibition of cardiomyocyte differentiation at noncytotoxic concentrations, with methoxyacetic acid as the most potent compound followed by ethoxyacetic acid, butoxyacetic acid, and phenoxyacetic acid, respectively. The potency ranking of the compounds in the EST corresponds with the available in vivo data. The relative differences between the potencies of the compounds appeared more pronounced in the in vivo studies than in the EST. A possible explanation for this discrepancy could be the difference in the kinetics of the compounds in vivo as compared with their in vitro kinetics. This study illustrates that the EST can be used to set priorities for developmental toxicity testing within classes of related compounds.